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Abstract: The objective of this paper was to establish a level A in vitro-in vivo correlation (IVIVC) for goserelin
acetate extended release microspheres for injection. Three kinds of goserelin acetate microspheres with different
release rates were prepared and the critical physicochemical properties, such as drug loading, particle size, glass
transition temperature and morphology were characterized. In vitro dissolution test of the prepared goserelin acetate
microspheres was performed using sample-and-separate method at 45 °C in 5% (v/v) methanol. The morphology of
the microspheres and the molecular weight of poly (lactic-co-glycolic acid) (PLGA) of the prepared goserelin acetate
microspheres were investigated to research the release mechanism of microspheres. The plasma concentration of
goserelin was detected after intramuscular injection of goserelin acetate microspheres to SD rats, and correlated
with the in vitro release profiles after processing by percent AUC method. The pharmacokinetic experimental protocol
of goserelin acetate microspheres for injection in SD rats was approved by the Animal Ethics Committee of
Shandong Luye Pharmaceutical Co., Ltd. The results indicated that the developed sample and separate method was
able to detect differences in the release characteristics of the prepared goserelin acetate microspheres, and the
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in vitro-in vivo correlation of goserelin acetate microspheres was excellent (r > 0.98) and had good predictive

ability in SD rats.

Key words: goserelin acetate; microsphere; in vitro release profile; pharmacokinetics; in vitro-in vivo correla-

tion; predictive ability
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Table 1
microspheres with different release rates. n = 3, X +s. M,,: Molecular

Physicochemical properties of the goserelin acetate

weight of poly(lactic-co-glycolic acid (PLGA); DL: Drug loading;
T,: Glass transition temperature

Formulation M, DL/% Particle size/um T/C
F 15000 3.33+0.31 80.79 £ 2.15 40.81
M 20000 3.44+0.13 86.70 £ 3.16 41.38
S 30000 3.39+0.07 86.87 +3.10 43.24
A

160 | gy Formulation F
140 { . Formulation M
§. 120 Formulation §

Particle si

d(0.1) d(0.5)

goserelin acetate microspheres. A: Particle size of the goserelin
acetate microspheres with different release rates. d (0.1), d (0.5)
and d (0.9) are characteristic values of particle size distribution. B:
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Figure 2 In vitro release profiles of the goserelin acetate micro-
spheres using sample-and-separate method at 45 “C in 5% (v/v)
methanol.n =6, X+ s
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Figure 3 Molecular weight of PLGA of goserelin acetate micro-
spheres during release
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Figure 5 Mean plasma concentration-time profiles of goserelin
acetate microspheres in SD rats following intramuscular adminis-
tration at a single dose of 1.8 mg-kg*. n=6,X+s
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Figure4 SEM micrographs of the goserelin acetate microsphere during release
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Figure 6 In vivo cumulative release profiles of goserelin acetate

microspheres with different release rates
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Figure 7 In vitro-in vivo correlation (IVIVC) developed for goserelin acetate microspheres. A: 1VIVC developed using Formulation S and
M; B: IVIVC developed using Formulation S and F; C: IVIVC developed using Formulation F and M; D: Observed and predicted in vivo
release profiles of formulation F; E: Observed and predicted in vivo release profiles of formulation M; F: Observed and predicted in vivo

release profiles of formulation S
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Table 2 IVIVC equations and their correlation coefficients established using different microspheres formulation
Establishment Validation Equation r
S/IM F y = 113.90+18041.46/{1+exp[(x-290.66)/57.98]} 0.9919
SIF M y = 109.15-255.50/{1+exp[(x+9.13)/3 930]} 0.989 7
FIM S y = 105.07-270.53/{1-exp[(x-8.27)/32.19]} 0.996 1
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